S-3 approximate 1:1 ratio. Complex 3 was confirmed via an independent synthetic route. Crystal picking allowed for single crystal diffraction data of the appropriate CH2Cl2 complex to be obtained. 2 was found to be stable in powder form and in CH2Cl2 solvent, enabling further reactivity. 
H NMR (

Formation of [Rh( tBu PONOP)(κ 1 -N2)][BAr F 4] (3)
A J. Young NMR tube containing a solution of 2 (30 mg, 0.022 mmol) in 0.5 mL CH2Cl2 was freezepump-thaw degassed three times before 1 atm N2 was added to the system. After 30 minutes, the solvent was removed in vacuo and an isolated yield of 15 mg of 3 was obtained (52%). Layering a CH2Cl2 solution of 3 with pentane at 298 K under an argon atmosphere produced orange/brown crystals suitable for single crystal X-ray diffraction. Rh( tBu PONOP)(η 2 -H2)][BAr F 4] was formed using an analogous method to that employed for 3 and 4, with H2 gas used as the reactant gas. The light orange solution turned yellow after 30 minutes stirring under 1 atm H2. NMR spectroscopy data were consistent with the literature, 7 obtaining 21 mg of [Rh( tBu PONOP)(η 2 -H2)][BAr F 4] (76% yield).
Crystallography
Single crystal X-ray diffraction data for complex 2 was collected on an Enraf-Nonius Kappa CCD diffractometer using Mo Kα radiation (λ = 0.71073 Å) and data for complexes 3, 4 and 5 were collected on an Agilent SuperNova diffractometer using graphite monochromated Cu Kα radiation (λ = 1.54180 Å). Raw frame data were reduced using the DENZO-SMN package. 8 Intensity data were corrected using multi-scan method with SCALEPACK (within DENZO-SMN). The structures were solved using direct methods with SIR92 9 or SuperFlip 10 and refined using full-matrix least squares refinement on all F 2 data using the CRYSTALS program suite. 11, 12 Rotational disorder of some of the CF3 groups of the [BAr F 4] − anion was treated by modelling the fluorine atoms over two sites and restraining their geometry. 
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